Formation of hydroxyvitamin K by vitamin K epoxide reductase of warfarin-resistant rats.
A new metabolite of vitamin K, 2(3)-hydroxy-2,3-dihydro-2-methyl,3-phytyl-1,4-naphthoquinone (hydroxyvitamin K), has been identified as a product of vitamin K epoxide metabolism in hepatic microsomes from warfarin-resistant rats, but not in those derived from normal rats. The structure was determined by comparison of the high performance liquid chromatography retention times, UV, IR, CD, and mass spectra of the unknown with chemically synthesized standards. Alterations in the formation of hydroxyvitamin K occur in parallel with alterations in total vitamin K epoxide conversion with respect to reaction time, extent of reaction, detergent stimulation, and inhibition by warfarin. Thus, hydroxyvitamin K appears to be a product of the warfarin-resistant vitamin K epoxide reductase. It is neither a substrate nor an inhibitor of epoxide reduction. Hydroxyvitamin K is formed from both enantiomers of racemic vitamin K epoxide with little stereoselectivity for the configuration of either the oxirane ring or the phytyl side chain. The reaction is stereospecific; however, the biologically formed (+)-vitamin K epoxide yields exclusively (+)-3-hydroxyvitamin K. Observation of this product is discussed as a key to understanding the normal reaction mechanism of the enzyme.